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(54) BLOOD ANALYZER AND BLOOD ANALYZING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a blood analyzer 
of high reliability for analyzing a very small amount of 
blood by simply and certainly sampling blood using an 
extremely fine injection needle. 

SOLUTION: A fine hollow cylindrical pipe is ground in a 
direction inverse to the grinding direction of a 
conventional method to obtain a shape leading end 
without deforming the fine hollow cylindrical pipe. 
Further, the outer periphery of a syringe is surrounded 
by a cylinder so as to hold airtightness and the pressure 
in the cylinder is made negative to suck the skin to 
thrust a needle in the skin by an action for building up 
the skin in a projected shape. By this method, a blood 
sampling method capable of certainly positioning and 
fixing the syringe is obtained. Further, the flow of serum 
after blood is separated is improved by providing a blood 
corpuscle accumulation means to the separation means 
of the blood analyzer to enhance the operative stability 
of the blood analyzer. Furthermore, the separation 30 a 

means, a moving means, a waste liquid means and a flow channel means for connecting those 
means are properly arranged to suppress the outflow of a buffer solution in a centrifugal 
separation process. 
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CLAIMS 

[Claim(s)] 

[Claim 1] Hollow cylinder tubing with an outer diameter [ of 100 micrometers or less ] and a 
thickness of 40 micrometers or less is made into a workpiece. It has the processing side which 
consists of a cylinder side of the side face of the end face of a cylinder object or a cylinder 
object, a cylinder object, or a cylinder object. Have the abrasive material furthermore applied on 
the processing side concerned, and it has a rotation means for rotating the cylinder object 
concerned or the cylinder object concerned. Have the reinforcement member which furthermore 
surrounds the periphery of the workpiece concerned, and a workpiece and the reinforcement 
member concerned concerned are held further. And it has the supporter material which has the 
function which controls the distance of the workpiece and the processing side concerned 
concerned, the include angle of the medial axis of the workpiece concerned, and the processing 
side concerned, and angle of rotation of the circumference of the medial axis of the workpiece 
concerned. The end face of the workpiece concerned which the supporter material concerned 
furthermore reinforced with the reinforcement member concerned The processing side 
concerned which is rotating the medial axis of the cylinder object concerned or the cylinder 
object concerned as a revolving shaft can be touched. The processing side concerned receives 
the workpiece concerned among the tangents on the processing side concerned which passes 
along the contact of the line passing through the core of the workpiece concerned that 
furthermore the supporter material concerned is hollow cylinder tubing, the workpiece 
concerned, and the processing side concerned. Processing equipment of the workpiece 
concerned characterized by an include angle with the tangent prolonged in the direction to which 
it moves relatively being fixable to 10 degrees or more 30 degrees or less. 
[Claim 2] Hollow cylinder tubing with an outer diameter [ of 100 micrometers or less ] and a 
thickness of 40 micrometers or less is made into a workpiece. It has the processing side which 
consists of a cylinder side of the side face of the end face of a cylinder object or a cylinder 
object, a cylinder object, or a cylinder object. Have the abrasive material furthermore applied on 
the processing side concerned, and it has a rotation means for rotating the cylinder object 
concerned or the cylinder object concerned. Have the reinforcement member which furthermore 
surrounds the periphery of the workpiece concerned, and a workpiece and the reinforcement 
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member concerned concerned are held further. And it sets to the processing equipment which 
has the supporter material which has the function which controls the distance of the workpiece 
and the processing side concerned concerned, the include angle of the medial axis of the 
workpiece concerned, and the processing side concerned, and angle of rotation of the 
circumference of the medial axis of the workpiece concerned. In case the processing side 
concerned which is rotating the medial axis of the cylinder object concerned or the cylinder 
object concerned as a revolving shaft is touched, the end face of the workpiece concerned 
reinforced with the reinforcement member concerned The processing side concerned receives 
the workpiece concerned among the tangents on the processing side concerned which passes 
along the contact of the line passing through the core of the workpiece concerned which is 
hollow cylinder tubing, the workpiece concerned, and the processing side concerned. The 
processing approach of the workpiece concerned characterized by carrying out grinding of the 
end face of the workpiece concerned according to the processing side concerned as an include 
angle with the tangent prolonged in the direction to which it moves relatively becomes 10 
degrees or more 30 degrees or less. 

[Claim 3] The processing approach of the workpiece concerned characterized by a workpiece 
according to claim 2 being stainless steel. 

[Claim 4] It has a plunger inside the hollow needle with which the syringe and the syringe 
concerned were equipped, and the syringe concerned. Furthermore, have a wrap cylinder for the 
periphery of the syringe concerned, and it has a seal means for maintaining the airtightness 
between syringes and the cylinders concerned concerned further. Blood extraction equipment 
characterized by having a fixed means for furthermore fixing the seal means concerned to the 
cylinder concerned, having an adjustment device for adjusting the location of the syringe 
concerned to the cylinder concerned further, and having the exhaust port further established in 
the cylinder concerned [claim 5] It has a plunger inside the hollow needle with which the syringe 
and the syringe concerned were equipped, and the syringe concerned. Furthermore, have a wrap 
cylinder for the periphery of the syringe concerned, and it has a seal means for maintaining the 
airtightness between syringes and the cylinders concerned concerned further. It has a fixed 
means for furthermore fixing the seal means concerned to the cylinder concerned. In the blood 
extraction equipment which has an adjustment device for furthermore adjusting the location of 
the syringe concerned to the cylinder concerned, and has the exhaust port further established in 
the cylinder concerned By applying opening of the cylinder concerned to the skin of a blood 
collecting part, discharging air and more nearly next than the exhaust port concerned, making the 
inside of the cylinder concerned into negative pressure The blood extraction approach 
characterized by lengthening the plunger concerned and drawing blood in the syringe concerned 
after making the hollow needle concerned invade into the skin, next making the hollow needle 
concerned invade in the skin further. 

[Claim 6] It has a plunger inside the hollow needle with which the syringe and the syringe 
concerned were equipped, and the syringe concerned. Furthermore, have a wrap cylinder for the 
periphery of the syringe concerned, and it has a seal means for maintaining the airtightness 
between syringes and the cylinders concerned concerned further. It has a fixed means for 
furthermore fixing the seal means concerned to the cylinder concerned. In the blood extraction 
equipment which has an adjustment device for furthermore adjusting the location of the syringe 
concerned to the cylinder concerned, and has the exhaust port further established in the 
cylinder concerned The blood extraction approach characterized by lengthening the plunger 
concerned and drawing blood in the syringe concerned after having applied opening of the 
cylinder concerned to the blood collecting part, discharging air from the exhaust port concerned 
next, and maintaining the inside of the cylinder concerned at negative pressure, next making the 
hollow needle concerned invade in the skin. 

[Claim 7] Blood extraction equipment which a needle according to claim 4 is 100 micrometers or 
less in outer diameter, and is characterized by thickness being a hollow needle 40 micrometers 
or less. 

[Claim 8] An extraction means to extract blood from in the living body in one or more substrates. 
An analysis means to analyze one of means, and the matter in the blood concerned among 
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separation means to separate a blood serum from a filtration means to filter the blood concerned 
extracted at least and to obtain plasma, or the blood concerned, The waste fluid means for 
accumulating a liquid, and the extraction means concerned, the filtration means concerned, the 
separation means concerned, the analysis means concerned and a passage means to connect 
the waste fluid means concerned. The extraction means concerned, the filtration means 
concerned, the separation means concerned, the analysis means concerned, the passage means 
concerned, and the migration means to which the liquid containing the blood concerned which 
exists in the waste fluid means concerned is moved, The output means and the extraction means 
concerned for taking out the information from the analysis means concerned outside. The 
control means for controlling actuation of at least one means of the filtration means concerned, 
the separation means concerned, the analysis means concerned, the migration means concerned, 
the waste fluid means concerned, and the output means concerned. With hemanalysis equipment 
equipped with the maintenance means for holding the component of the blood concerned in the 
substrate concerned And hemanalysis equipment which established the corpuscle are recording 
means in the hemanalysis equipment which separation of the blood by the separation means 
concerned attaches the hemanalysis equipment concerned in a rotating equipment, rotates, and 
is performed according to centrifugal separation near the outermost edge to the center of 
rotation of the centrifugal separation of a separation means. 

[Claim 9] Hemanalysis equipment characterized by a substrate according to claim 8 or a 
maintenance means being a product made of resin [claim 10] Hemanalysis equipment which 
established the location of passage means concerned to connect a separation means and the 
analysis means concerned concerned, to the center of rotation of centrifugal separation in 
hemanalysis equipment according to claim 8 in the location used as a distance shorter than the 
location of the analysis means concerned. 

[Claim 1 1] Hemanalysis equipment which formed the liquid storage device which accumulates a 
liquid through the passage means in hemanalysis equipment according to claim 8 between 
analysis means and the migration means concerned concerned. 

[Claim 12] Hemanalysis equipment which formed the waste fluid means concerned in the location 
where the distance from the center of rotation of the centrifugal separation of waste fluid means 
concerned to discharge the liquid accumulated in the passage means concerned to the exterior 
of hemanalysis equipment in hemanalysis equipment according to claim 8 turns into a distance 
shorter than any of the analysis means concerned, the migration means concerned, and the liquid 
storage device concerned. 

[Claim 1 3] shorter in hemanalysis equipment according to claim 1 1 than passage means 
concerned to connect a liquid storage device and a migration means for the location of passage 
means concerned to connect a liquid storage device and an analysis means concerned, to the 
distance from the center of rotation of centrifugal separation — distance — the hemanalysis 
equipment formed in the location. 



[Translation done.] 
* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About the hemanalysis approach and equipment, functions required for 
the actuation and all the structures are accumulated into one device, and this invention relates 
to the hemanalysis equipment and the hemanalysis approach which are characterized by a 
device being small, in order to make into a minute amount blood which analysis takes further. It 
is related with the manufacture approach of the hollow needle for blood collecting for carrying 
out slight amount extraction especially of the blood and the blood collecting approach, and the 
structure of the hemanalysis equipment for ensuring separation of blood further. 
[0002] 

[Description of the Prior Art] As electronic equipment which diagnoses people's health condition 
and illness, there is a blood automatic analyzer else [, such as a thermometer, a 
sphygmomanometer, ultrasonic diagnosis, X-ray CT, and MRI, ]. This extracts several ml blood, 
divides into many test tubes the blood serum obtained by separating an erythrocyte, a leucocyte, 
a lymphocyte, a platelet, and a blood coagulation factor using a centrifugal separation machine, 
and puts in order and moves each test tube to a single tier. By the chemical sensor and also it 
measures each concentration, such as pH, oxygen, and a carbon dioxide, — the blood serum of 
each test tube — reagents, such as an enzyme, — putting in — the spectrum of a luminous 
reaction with the substrate in a blood serum, and absorption — it is used for performing a 
spectrum, processing data by computer and diagnosing the body. 

[0003] When a blood automatic analyzer is divided roughly, it has the flow method with which a 
specimen mixes [ a reagent and ] the inside of a tube with a passage, makes it react, and is 
conveyed to a detecting element, and the discrete method by which mix [ the reagent which 
pours distributively in a container for every parameter and is supplied by the dispenser, and ], a 
specimen is made to react, and a quantum is carried out by the detecting element. The 
mainstream of a large-sized automatic analyzer is a discrete method, and the mainstream of a 
desk type and pocket type analysis apparatus is a flow method. To a flow method, equipment is 
simpler than a discrete method, it is easy to miniaturize to it, and there is an advantage that 
there are also few amounts of samples and they end. 

[0004] For example, in the large-sized hemanalysis equipment used in a large-scale hospital or a 
blood test pin center,large facility, it is about 15-10micro liter per biochemistry inspection item, 
and is about abbreviation 10-5micro I. per item with the simple hemanalysis equipment of the 
table top type used in a practitioner or a small-scale hospital. Recently, it is the thing smallest 
pocket type which has come to be used at the bedside of the inside of an operating room, or a 
hospital, and is about Smicro liter per item. 

[0005] The pocket type of hemanalysis equipment forms passage with a diameter of 1mm in two 
about [ 3cmx5cm ] resin plates, and consists of the cartridge and the body of a measuring 
instrument having the bag with which a hemanalysis sensor and proofreading liquid entered in the 
middle of passage. Measurement is performed in the following order. If about [ 50micro I. ] whole 
blood is first injected into a cartridge and it inserts in a body, proofreading liquid will flow out of 
the proofreading liquid storage bag of cartridge internal organs into the analysis sensor section, 
and proofreading will be performed, the blood poured in previously is introduced by partition 
****** with proofreading liquid and air foam to the sensor section, and measurement is 
performed. As a result, the electrolyte in blood, a glucose, and the value of 02 and C02 are 
shown to the display screen of a body by about 2 minutes. 

[0006] Although the device which makes small useless space along which blood passes by 
including basic functions, such as proofreading liquid, a sensor, and air blood, a storage tank for 
proofreading liquid transport liquid, in the cartridge whose magnitude is several cm, and 
substitutes required blood for this pocket type hemanalysis equipment few is seen however, in 
order for not only a sick person but a healthy person to collect blood as part of the daily health 
care every day and to analyze blood using this pocket type hemanalysis equipment The amount 
of the blood which analysis takes with this equipment was fully also hard to be called minute 
amount, and development of the hemanalysis equipment which can analyze blood was desired 
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more even from the blood of a minute amount. The actuation which the ordinary persons to 
whom this hemanalysis does not have rating can furthermore also perform was easy, and, 
moreover, a positive thing was desired. 

[0007] With the developed small simple hemanalysis equipment (application for patent 2000- 
120189), it considers as a means to move the blood and proofreading liquid of a minute amount 
with a sufficient precision, and the electroendosmose style pump is used in recent years. The 
example is shown in drawing 1 as conventional hemanalysis equipment. 1 is a substrate and 2 is 
an extraction means to have a hollow needle for blood collecting. 3 is a separation means for 4 
to obtain a blood serum from the blood after filtration with the filtration means of blood. 5 is the 
analysis means of a constituent of blood. 6 is the migration means which used the 
electroendosmose style pump. 7 and 8 are electrode insertion openings for impressing an 
electrical potential difference to the migration means 6, respectively. 9 is a passage means to 
connect the analysis means 5 and the migration means 6. 10 is a waste fluid means for collecting 
the liquids in hemanalysis equipment. 1 1 is a passage means to connect the migration means 6 
and the waste fluid means 10. When using the ingredient which performs removal processing, 
such as plasma etching, to a substrate 1 , or has thermoplasticity, the above-mentioned filtration 
means 3, the separation means 4, the migration means 6, the passage means 9, the waste fluid 
means 10, and the passage means 1 1 carry out heating pressurization of the ingredient at a die, 
and fabricate a slot. Therefore, although not illustrated, the slot fabricated with the maintenance 
means is covered, and maintenance is made possible for liquids, such as blood, at Mizouchi. With 
this equipment, blood collecting by the extraction means 2 is filtered with the filtration means 3 
and the separation means 4, and it dissociates. Separation of blood attaches the body of 
hemanalysis equipment in a rotating equipment, and is performed by carrying out centrifugal 
separation by rotating. 12 shows the center of rotation of a rotating equipment. Then, the 
analysis means 5 analyzes the component in blood. Blood in a substrate is moved with the 
migration means 1 1 . 

[0008] Next, about the hollow needle for blood collecting, as mentioned above, it aims at 
measuring each inspection item from a minute quantity of extraction blood in this hemanalysis 
equipment, and also as for a hollow needle, it is desirable to use a small thing. Although 31 G 
(outer diameter of 0.25mm) are considered to be the thinnest needle in the former, even the 
excessive blood which is not used for analysis will be extracted with a pain with the needle of 
this size. 

[0009] Next, a blood collecting activity is described. In the future health care, even if it does not 
go to a hospital etc., at a home, the hemanalysis is performed itself every day, change of health 
condition is promptly caught from the analysis result, and it is thought that preventing 
beforehand becomes in use about health condition getting worse. The hemanalysis equipment 
with which ordinary men can analyze blood also including blood collecting by themselves for that 
purpose is required. However, since the blood collecting by the syringe performed now is a 
medical action, only those who have rating of a medical practitioner, a nurse, etc. can perform it. 
Then, the easy and positive blood collecting equipment and the blood collecting approach of 
extracting the blood which ordinary men also receive a medical practitioner's instruction and use 
for the hemanalysis themselves are needed. 

[0010] Moreover, if the centrifugal separation approach of the blood by conventional hemanalysis 
equipment is explained more to a detail, as shown in drawing 1 , the blood extracted with the 
extraction means 2 established on the substrate 1 will be introduced into a separation means 4 
by which the curvilinear configuration section of a U character configuration is prepared in 
advance of analysis of blood. The curvilinear configuration section attaches the body of 
hemanalysis equipment in the sense which becomes further than the center of rotation 1 2 of 
centrifugal separation at a rotating equipment, and this U character configuration performs 
separation of a blood serum and a corpuscle inside the separation means 4 with a centrifuge 
method. 

[001 1] Migration of the blood at the time of analyzing blood is performed by driving an 
electroendosmose style pump as a migration means 6 by discharging the buffer solution 
accumulated into the pump which are the passage means 9 and the migration means 6, and the 
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passage means 1 1 from the waste fluid means 10 to the hemanalysis equipment exterior. It 
analyzes by introducing the blood serum accumulated into the separation means 4 by this in the 
analysis means 5. 

[Problem(s) to be Solved by the Invention] 

[0012] First, about the hollow needle for blood collecting, it is necessary to use a thing with a 
thinner outer diameter of 100 micrometers or less. The mimetic diagram for a hollow needle point 
is shown in drawing 2 . As shown in drawing, in order to carry out grinding of the tip of a hollow 
needle so that it may have the inclination of 1 2 to about 1 8 degrees to the medial axis of a 
hollow needle, and to make a tip sharp, grinding is given at two or more directions and an include 
angle to the needle. The processing approach of a common hollow needle is typically shown in 
drawing 3 .101 is a processing side and the abrasives shown in 102 is applied. Grinding of the tip 
of the hollow cylinder tubing 103 is carried out to a predetermined include angle by contacting 
the hollow cylinder tubing 103 of a workpiece used as a hollow needle to this, and moving the 
processing side 101 in the direction shown by the arrow head. 

[0013] This processing approach is satisfactory when processing the hollow needle whose outer 
diameter is about 250 micrometers, but when it is going to carry out grinding of the thinner 
hollow cylinder tubing with an outer diameter of 1 00 micrometers or less, as it is shown in 
d'^^A^vmS" 4 , since reinforcement becomes low, if the thin hollow cylinder tubing 104 is pushed 
against the processing side 101 in order to carry out grinding of the tip, it will bend, and cannot 
carry out grinding of the end face to a predetermined include angle. Although this problem is 
solvable by adding the reinforcement member 105 surrounding the periphery of the thin hollow 
cylinder tubing 104 for reinforcing the thin hollow cylinder tubing 104 as shown in drawing 5 , 
since a part for the point 106 of the thin hollow cylinder tubing 104 has thin thickness, its 
reinforcement will be low, and it will deform so that it may escape from the processing side 101, 
and will remain, without carrying out grinding along the processing side 101. Therefore, grinding of 
this part cannot be carried out sharp, and the sharp tip needed for the hollow needle for blood 
collecting cannot be obtained. 

[0014] Next, the technical problem which this invention tends to solve about the blood collecting 
approach is described. That there is no device which there is no positioning device for deciding 
the include angle stabbed with a syringe and the depth to stab in order to collect blood to the 
conventional syringe, and fixes a syringe during blood collecting requires that it is difficult for 
men with the ordinary blood collecting by the conventional syringe. Therefore, since positioning 
and immobilization of these syringes are chiefly made by people's vision and feeling of a hand, 
they have required skill. 

[0015] Next, the technical problem which this invention tends to solve about the blood 
separation approach by centrifugal separation is described. When blood by the centrifuge method 
using conventional hemanalysis equipment is separated. Since the width efface of the slot of the 
U character configuration which constitutes the separation means 4 from equipment 
conventionally is almost fixed Coagulation objects, such as a corpuscle separated with the 
centrifuge method, narrow passage of the separation means 4 interior, or Coagulation objects, 
such as a corpuscle, accumulated in the curvilinear part of a U character configuration, the 
increment in piping resistance arose on the occasion of migration of a blood serum, pump load 
increase was caused, and there was a problem which produces the increment in power 
consumption and delay of the blood serum installation time to the analysis means 5. 
[0016] Moreover, in order that the buffer solution accumulated in the analysis means 5, the 
migration means 6, and the passage means 9 and 1 1 on the occasion of centrifugal separation 
might flow into the exterior of hemanalysis equipment from the waste fluid means 10, when 
moving a blood serum to the analysis means 5 after that, the trouble which the migration 
capacity fall of the migration means 6 which uses the pump force of an electroendosmose style 
pump produces had arisen. In order to solve this trouble and to work the analysis apparatus of 
blood efficiently for a short time, also after performing centrifugal separation of blood, the 
approach which piping resistance does not increase and is carried out by not producing 
reduction of the buffer solution accompanying centrifugal separation was needed. 
[Means for Solving the Problem] 
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[0017] About the grinding approach at the tip of thin hollow cylinder tubing, to the grinding 
approach of the conventional thin hollow cylinder tubing shown in drawing 5 , it is made reverse, 
the migration direction of grinding, i.e., direction, of the processing side 101 over the thin hollow 
cylinder tubing 104, and the end face of the thin hollow cylinder tubing 104 is processed. Thus, if 
the end face of the thin hollow cylinder tubing 104 is ground, the force applied to a part for the 
point 106 from the processing side 101 will go in the direction of the medial axis of the thin 
hollow cylinder tubing 104. Since reinforcement is maintained by that cylinder tubing structure 
also in the thick thin thin hollow cylinder tubing 104 to the force of this direction, grinding of this 
part can be carried out without the amount of [ 106 ] point deforming. Consequently, it is 
possible to finish a part for the point 106 of the thin hollow cylinder tubing 104 sharp. 
[0018] About positioning and immobilization of the syringe at the time of collecting blood, a 
cylinder is prepared in the periphery of a syringe. A syringe shall be movable to a cylinder, while 
maintaining the airtightness between cylinders. Moreover, before a hypodermic needle touches 
the skin with a cylinder, it contacts the skin, and it has airtightness raised between a cylinder 
and the skin. As a result of the interior of a cylinder becoming negative pressure and a cylinder's 
attracting the skin by exhausting the air in a cylinder in advance of blood collecting, the 
immobilization to the skin of a cylinder is maintained. That is, positioning to the skin of a syringe 
and immobilization are committed. 

[0019] Next, it sets in the configuration of the separation means 5 in the case of using a 
centrifuge method, in order to separate a blood serum from the extracted blood. It sets at the 
pars basilaris ossis occipitalis of the separation means 5 of a U character mold to become the 
outermost edge to the center of rotation 12 of centrifugal separation in separation of the blood 
serum by the centrifuge method, and a corpuscle. It is required to consider as the structure 
where sufficient size which the increment in piping resistance does not produce to the flow of a 
blood serum after centrifugal separation is secured. It considers as the corpuscle are recording 
means for accumulating the corpuscle into which the periphery side of a U character 
configuration is separated from blood according to centrifugal separation, and realizes by 
preparing the are recording section of its that as a blood serum are recording means for 
accumulating the blood serum into which the inner circumference side of a U character 
configuration is separated from blood according to centrifugal separation. 

[0020] moreover, the thing which the blood before facing carrying out a centrifugal separation 
process and completing separation of a blood serum and a corpuscle flows during operation of a 
centrifugal separation process in the analysis means 5 interior — or It is required to make it the 
buffer solution accumulated in the analysis means 5 interior not have an inflow to the separation 
means 4 interior during operation of a centrifugal separation process, and this is realized by 
making the optimal arrangement of a passage means to make connection of a separation means 
and an analysis means. 

[0021] In order to make the analysis means 5 move efficiently the blood serum accumulated in 
the separation means using the migration means 6 after centrifugal separation It is effective that 
each interior of the analysis means 5, a passage means 9 to connect the analysis means 5 and 
the migration means 6, and the migration means 6 stores up the buffer solution of an initial 
complement in migration of a blood serum. Between the analysis means 5 and the migration 
means 6 In order to move a blood serum to the analysis means 5, the buffer solution of a 
complement is realized by forming the liquid storage device of an are recording sake. 
[0022] Moreover, in order to make the migration means 6 drive efficiently on the occasion of 
migration of a blood serum, it is required to make it the buffer solution accumulated in each 
interior of a passage means 1 1 to connect the analysis means 5, an are-recording means, the 
migration means 6, the migration means 6, and the waste-fluid means 10 not flow out outside 
during operation of a centrifugal-separation process, and it is realized by making arrangement of 
the waste-fluid means 10 proper. 

[0023] Moreover, it is realized by making proper arrangement of a passage means it is necessary 
to make it the buffer solution accumulated in each interior of a passage means 1 1 to connect a 
passage means to connect the analysis means 5, the analysis means 5, and a liquid storage 
device to the blood accumulated into the separation means 4 in the centrifugal-separation 
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process, a liquid storage device, a migration means 6, a migration means 6, and a waste-fluid 
means 10 not flow, and connect an analysis means 5 and a liquid storage device. 
[Embodiment of the Invention] 

[0024] First, the processing equipment and the processing approach of thin hollow cylinder 
tubing by this invention are explained using drawing 6 . The same with having used the sign by 
drawing 3 , and 4 and 5, 101 is a processing side and 102 is the abrasive material applied to the 
processing side. A processing side is the end face or side face of a cylinder object or a cylinder 
object, and although not illustrated, it has the rolling mechanism 108 for making this equipment 
rotate this cylinder object or a cylinder object. 104 is thin hollow cylinder tubing which is a 
workpiece, and 105 is a reinforcement means for reinforcing the thin hollow cylinder tubing 104. 
107 has the function which is a support means, holds the thin hollow cylinder tubing 104 and the 
reinforcement member 105, and controls the distance of the thin hollow cylinder tubing 104 and 
the processing side 101, the include angle of the medial axis of the thin hollow cylinder tubing 
104, and the processing side 101, and angle of rotation of the circumference of the medial axis of 
the thin hollow cylinder tubing 104. The include angle of the medial axis of the thin hollow 
cylinder tubing 104 and the processing side 101 is made into 10 degrees or more 30 degrees or 
less. As shown in drawing 6 R> 6, it is a direction which goes to an acute-angle side from the 
obtuse angle side of the include angle of the medial axis of the thin hollow cylinder tubing 104, 
and the processing side 101, the migration direction of grinding, i.e., direction, of the processing 
side 101 over the thin hollow cylinder tubing 104. By contacting the thin hollow cylinder tubing 
104 to a processing side in this condition, grinding of the end face of the thin hollow cylinder 
tubing 104 is carried out, and a part for a point 106 is formed. 

[0025] Next, the blood extraction equipment by this invention is explained using drawing 7 . As 
for 201, it is equipped with the needle 202 for collecting blood by carrying out the puncture of 
the skin at the tip by the syringe. And this syringe 201 has integral construction by binding tight 
with a cap screw 208 through O ring A204, O ring B206, a pressure plate A205, and a pressure 
plate 8207 in a cylinder 203. Thus, a syringe 201 can be moved, maintaining the airtightness 
between these O rings, pressure plates (204,205,206,207), and syringes by arranging an O ring 
and a pressure plate to a duplex. 209 is the plunger of a syringe 201. 210 is an exhaust port and 
exhausts the air in a cylinder 203 here. 

[0026] Next, the blood extraction approach by this invention is explained using drawing 8 . The 
blood extraction equipment explained by drawin g 7 is lightly placed on the skin 21 1 front face of 
the part which collects blood as shown in drawjn^^^ (b), and exhaust air is performed from an 
exhaust port 210, and let the inside of a cylinder 203 be negative pressure. At this time, as 
shown in drav^ing 8 (b), the skin 21 1 is drawn in a cylinder 203 and rises to a convex type. 
Consequently, even if the tip of the needle 202 installed beforehand does not move a syringe 201 
toward the skin, the puncture of the skin front face is carried out, and it trespasses upon the 
interior. Usually, although a needle is moved and a puncture is performed on the skin, since the 
puncture of the skin is carried out with the needle currently fixed by deformation of the skin, this 
approach does not take the level of skill. In blood collecting by the further usual injecting 
method, although the strongest pain is sensed when a needle carries out the puncture of the 
skin, by this approach, the feeling of oppression light from the first is sensed because the skin 
front face of the puncture section is put to negative pressure and deforms, and the pain is also 
eased as compared with the conventional method. Moreover, it receives that a needle tip 
trespasses upon the interior of the skin once the skin bends to the interior according to the 
force which is going to stuff a needle into the interior of the skin (it escaped), when carrying out 
the puncture of the needle to the skin in a conventional method. In the case of the blood 
extraction equipment of this invention, since the ambient atmosphere on the front face of the 
skin of a puncture part serves as negative pressure and it has bent to the skin exterior, it is also 
thought that it has contributed to relaxation of a pain that this makes easy invasion to the 
interior of the skin of a needle 202. And after moving a syringe 201 once carrying out a puncture, 
and making a needle invade into the skin by predetermined Mr. Fukashi, blood can be introduced 
in a syringe 201 by pulling up the plunger 209 in a syringe 201 . Or the area of the field which 
touches the skin of a pressure or a cylinder 203 is adjusted, and the puncture depth of a needle 
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can be adjusted, without moving a needle, especially if the deformation of the skin is controlled, 
if only the depth which will carry out a puncture if this blood extraction equipment be install in 
right above [ of veins ( especially the forearm inside , the back of a hand , etc. ) ] which can 
check a location easily visually if a skin front face be survey since the angle which a needle 202 
and a skin front face make be almost perpendicular in the case of the blood extraction 
equipment showed in drawing 8 set up , it will become possible to perform venous blood blood 
collecting easily as compared with the conventional blood collection method which required skill . 

[0027] The example which carries out the puncture of the needle to an acute angle to a skin 
front face is shown in drawing 9 . As shown in drawing 9 (b) like the case where the needle 
shown in drawing 8 also in this case and the angle which a skin front face makes are almost 
perpendicular, after setting blood collecting equipment on a skin front face, exhaust air is 
performed from an exhaust port 210, and as shown in drawin g 9 (b), the skin is sagged to the 
cylinder 203 interior. In this case, since a needle is an acute angle, after it sags the skin in this 
way to a skin front face unlike drawing 2 , a puncture is carried out to the skin 21 1 interior which 
stuffed the syringe 201 into the cylinder 203 interior, and bent the needle 202 as shown in 
.dr.^.wmg 9 (Ha). A plunger 209 is lengthened after that, the inside of a syringe 201 is considered 
as reduced pressure, and the blood inside the skin is extracted. Also in [ conventional method ] 
this case, the pain is eased by the same reason as the case of drays/jng S . it is the same as 
dr^wmg 8 in a needle 202 in especially this case — since the angle which a needle and the skin 
make is an acute angle even if it it will not trespass upon the interior of the skin so 

deeply, but a needle 202 will move in the interior of the skin near the front face. Therefore, it is 
advantageous to especially extracting the capillary blood directly under the skin in this case. 
[0028] Next, the separation means of the hemanalysis equipment by this invention is explained. 
The schematic diagram of the hemanalysis equipment based on this invention is shown in 
drawing 10 . The same sign as drawing 1 shows the thing same all over drawing as drawing 1 . 
Moreover, although not illustrated, a maintenance means is covered, and maintenance is made 
possible for liquids, such as blood, into each means. Here, the U character configuration of the 
separation means 4 consists of a corpuscle are recording means 301 and a blood serum liquid 
storage device 302. 303 is a septum which separates the corpuscle are recording means 301 and 
the blood serum liquid storage device 302. It is not necessary to necessarily form a septum. 304 
shows a liquid storage device. Although this example shows what formed the corpuscle are 
recording means 301, the blood serum liquid storage device 302, and the liquid storage device 
304 on the same substrate 1, it is not necessary to necessarily form the means of these both in 
coincidence as operation Moreover, the corpuscle are recording means 301, the blood 

serum liquid storage device 302, and a liquid storage device 304 may not be restricted to the 
configuration of the rectangle formed in a straight line, and may consist of curves. 305 is a 
passage means to connect the separation means 4 and the analysis means 5. This passage 
means 305 is arranged in the location near [ means 7 5/ analysis ] the center of rotation of 
centrifugal separation. 306 is a passage means to connect the analysis means 5 and a liquid 
storage device 304. This passage means 306 is arranged in the location near [ liquid storage 
device / 304 / the analysis means 5 and ] the above-mentioned center of rotation. 307 is a 
passage means to connect a liquid storage device 304 and the migration means 6. This passage 
means 307 is arranged in the location near [ means / 6 / a liquid storage device 304 and / 
migration ] the above-mentioned center of rotation. Moreover, the configuration of the corpuscle 
are recording means 301 and the blood serum are recording means 302 was expanded to drawing 
11 > and was shown, and the blood serum 308 after a centrifugal separation process and the are 
recording condition of a corpuscle 309 were shown especially. 

[0029] The [the first example (processing of thin hollow cylinder tubing)] Drawing 1 2 explains the 
first example. In this example, the flat surface of the end face of a cylinder object was made into 
the processing side 101. The cylinder object used the thing with a diameter of 8mm by the 
product made from aluminum. The end face of a cylinder object was finished with the abrasive 
paper of No. 1500 after cutting. The thing of a half-solid which mixed the abrasive material with 
the fatty acid, the organic solvent, and the wax was used for the abrasive material 102. This was 



file://C:¥Documents and Settings¥jmori¥My Documents¥JPOEn¥JP-A-2003-839... 2006/04/21 



JP-A-2003-83958 



11/20 ^—^J 



applied to the thickness of about 0.2mm in the processing side 101. As an abrasive material 102, 
what mixed the abrasive material with the solvent (slurry) may be used. Stainless steel tubing 
with an outer diameter [ of 70 micrometers ] and a thickness of 20 micrometers was used for 
the thin hollow cylinder tubing 104. Stainless steel tubing with an outer diameter [ of 250 
micrometers ] and a thickness of 75 micrometers was used for the reinforcement means 105. 
Where the tip of the thin hollow cylinder tubing 104 is taken out 1mm from the edge of the 
reinforcement means 105, both were fixed by the support means 107. The X-Y stage and 
revolving-shaft stage which it had in the support means 107 performed for control of the 
distance of the thin hollow cylinder tubing 104 and the thin processing side 101, the include 
angle of the thin hollow cylinder tubing 104 and the thin processing side 101, and the include 
angle of the circumference of the medial axis of the thin hollow cylinder tubing 104. The motor 
was used for the rotation means 108. Rotational speed of the processing side 101 was set to 
500rpm. First, as the include angle of the thin hollow cylinder tubing 104 and the processing side 
101 became 18 degrees, grinding of the thin hollow cylinder tubing 104 was contacted and 
carried out to the 2.5mm part for 60 seconds from the center of rotation of the processing side 
101, and the elliptical end face was obtained. Next, as it became 23 degrees, where 15 degrees 
of still thinner hollow cylinder tubing 104 are rotated to the circumference of a medial axis, the 
include angle of the thin hollow cylinder tubing 104 and the processing side 101 pushed the thin 
hollow cylinder tubing 104 against the processing side 101, and carried out grinding for 12 
seconds. Next, keeping at 23 degrees, the include angle of the thin hollow cylinder tubing 104 and 
the processing side 101 was in the condition to which 30 degrees of thin hollow cylinder tubing 
104 were rotated like the point to the reverse sense at the circumference of a medial axis, 
pushed the thin hollow cylinder tubing 104 against the processing side 101, and carried out 
grinding for 12 seconds. Consequently, also in thin hollow cylinder tubing with a diameter of 70 
micrometers, the sharp tip as shown in drawing 2 was obtained. 

[0030] The [the second example (processing of thin hollow cylinder tubing)] Drawing 1 3 explains 
the second example. In this example, the cylinder side of the side face of a cylinder object was 
made into the processing side 101. The cylinder object used the thing with a diameter of 8mm by 
the product made from aluminum. The side face of a cylinder object was finished with the 
abrasive paper of No. 1 500 after cutting. The conditions about other equipments presupposed 
that it is the same as the first example. Moreover, when grinding of the tip of the thin hollow 
cylinder tubing 104 was carried out as the procedure of grinding being the same as the first 
example, the sharp tip as shown in dravyjng 2 R> 2 was obtained. 

[0031] The [the third example (blood extraction)] Blood extraction equipment as shown in 
drawing 7 was installed in the skin front face on venous blood tubing of the forearm inside, and 
extraction of venous blood was tried. The tip was beforehand installed in the same location as 
the edge of the cylinder 203 which contacts with the skin at the needle 202 using the thing with 
an outer diameter [ of 100 micrometers ], and a bore of 40 micrometers. After installing blood 
extraction equipment on the skin, while the cylinder 203 was made into 0.5 atmospheric 
pressures and negative pressure and the skin 21 1 bent, the needle 202 trespassed upon the 
interior of the skin. The penetration depth was about 5mm in general. Pushed the syringe in the 
direction of a skin front face after that, the needle 202 was made to trespass upon the interior 
of 2 moremm, and it introduced into the artery. And when the plunger 209 of a syringe 201 was 
lengthened and it drew in for 5 seconds by the pressure of about 5000Pa, it was checked that 
the blood of about 3 microliter was led into the syringe. In a series of processes, the pain in the 
time of the puncture of a needle 202 etc. was not sensed. 

[0032] The [the fourth example (blood extraction)] The example about another blood extraction 
is shown in dr awin g 9 . Explanation of the sign in drawing is the same as d raw ing 7 and the thing 
of 8. Blood extraction equipment as shown in dravvjng. 9 was installed on the skin front face of 
the forearm inside, and extraction of capillary blood was tried. The needle used the thing with an 
outer diameter [ of 100 micrometers ], and a bore of 40 micrometers. The inside of a cylinder 
203 after installing blood collecting equipment on the skin 21 1 is made into 0.5 atmospheric 
pressures and negative pressure, and the skin 21 1 is sagged. The syringe 201 was pushed in the 
direction of skin 21 1 front face after that, and the needle 202 was made to trespass upon the 
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interior of the skin about 3mm. And when the plunger 209 of a syringe 201 was lengthened and it 
drew in for 10 seconds by the pressure of about 7000Pa, it was checked that the blood of about 
2 microliter was led into the syringe 201 . In a series of processes, the pain in the time of the 
puncture of a needle etc. was not sensed. Moreover, when it left atmospheric pressure near the 
needle puncture section at this time, without making it negative pressure and also extraction of 
capillary blood was tried in the same procedure as a top, the blood volume currently extracted to 
the top more intense than the case where the pain at the time of a needle puncture makes it the 
upper negative pressure was 0.5 or less microliter. By making at least a blood doner site into 
negative pressure locally, since capillary blood focused on that part, the difference in this 
extraction blood volume is considered. 

[0033] The [the fifth example (hemanalysis equipment)] Hemanalysis equipment accumulates the 
blood extracted with the extraction means 2 established on the support substrate 1 in advance 
of analysis of blood into the separation means 4 which prepared the curvilinear configuration 
section of a U character mold, as shown in draw ing 10 . In a centrifugal separation process, as 
the side face in which the extraction means 2 of an analysis apparatus was formed is suitable 
inside rotation of centrifugal separation, it carries out. A corpuscle are recording means 301 to 
accumulate the corpuscle by this invention is formed in the separation means 4 low section of a 
U character configuration. A blood serum are recording means 302 to accumulate a blood serum 
near the inner circumference of the separation means 4 of a U character configuration is 
established. The corpuscle 308 separated according to the centrifugal separation process is 
accumulated in the interior of the corpuscle are recording means 301 formed in the pars basilaris 
ossis occipitalis of a separation means, and a blood serum 309 is accumulated in the blood serum 
are recording means 302 so that the interior of a corpuscle are recording means 301 to 
constitute a part, and the blood serum are recording means 302 may be expanded to drawi ng 1 1 
and the separation means 4 after ending a centrifugal separation process may be shown. The 
flow of a blood serum is not barred by the corpuscle like conventional hemanalysis equipment 
according to this structure. 

[0034] moreover, the location where, as for arrangement of a passage means 305 to connect the 
separation means 4 and the analysis means 5, the analysis means 5 is arranged for the distance 
from the center of rotation in a centrifugal separation process — short — **** — it arranges in 
the location. 

[0035] In order to make an analysis means move efficiently the blood serum accumulated in the 
separation means 4 using the migration means 6 after centrifugal separation and to make an 
analysis means move a blood serum between the analysis means 5 and the migration means 6, 
the liquid storage device 304 which accumulates the buffer solution of a complement is formed. 
As for the amount of the buffer solution which can be accumulated in a liquid storage device 
304, it is more desirable than the amount of the buffer solution accumulated in the analysis 
means 5 interior that it can do mostly. 

[0036] Moreover, rather than any of all passage means 305,306,307 to connect the analysis 
means 5 concerned, the migration means 6 concerned, the liquid storage device 304 concerned, 
and these for the location of a waste fluid means 10 to discharge an accumulating-in the interior 
of analysis apparatus liquid outside, the distance from the center of rotation of centrifugal 
separation was short, and it prepared in the end face which has established the extraction 
means 2. The whole internal piping of hemanalysis equipment serves as U character mold 
structure by arrangement of this waste fluid means 304, and the buffer solution does not flow 
into the hemanalysis equipment exterior in a centrifugal separation process. 
[0037] the location of a passage means 306 to connect a liquid storage device 304 and the 
analysis means 5 is shorter than a passage means 307 to connect a liquid storage device 304 
and the migration means 5 to the distance from the center of rotation of centrifugal separation - 
- distance — it has prepared in the location. In the example of arrangement of this passage 
means 306,307, it becomes the U character mold configuration where both the analysis means 5 
the liquid storage device 304 and the migration means 6 became independent, and a liquid does 
not flow into the hemanalysis equipment exterior in a centrifugal separation process. 
[Effect of the Invention] 
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[0038] The sharp tip was obtained by carrying out grinding of the grinding of thin hollow cylinder 
tubing in the direction contrary to the conventional approach, without thin hollow cylinder tubing 
deforming. 

[0039] The periphery of a syringe was enclosed in the cylinder so that airtightness might be 
maintained, the inside of a cylinder was made into negative pressure, the skin was attracted, and 
the blood extraction approach which can be certainly carried out by positioning of a syringe and 
immobilization was acquired by the approach of carrying out the puncture of the needle in the 
operation which rises the skin to a convex type. 

[0040] the blood before facing carrying out the centrifugal-separation process performed 
following extraction of blood and completing separation of a blood serum and a corpuscle flows 
inside an analysis means during operation of a centrifugal-separation process — or it is possible 
to carry out a centrifugal-separation process, without the buffer solution accumulated in the 
interior of an analysis means causing an inflow inside a separation means during operation of a 
centrifugal-separation process. 

[0041] By having formed the liquid storage device which accumulates a liquid between the 
analysis means and the migration means, it became possible to secure the amount of the buffer 
solution which a migration means can drive efficiently on the occasion of the centrifugal 
separation process back to move a blood serum to an analysis means. 

[0042] It is possible to make a migration means drive efficiently by arranging in the location 
where the buffer solution accumulated in the interior by making arrangement of a waste-fluid 
means into fitness by each of an analysis means, an are-recording means, a migration means, a 
migration means, a waste-fluid means, and each passage means serving as arrangement of a U 
character mold on the whole on the occasion of migration of a blood serum does not flow out 
outside during operation of a centrifugal-separation process. 

[0043] It is possible to make a migration means drive efficiently by arranging in the location 
where the buffer solution accumulated in the interior by each of an analysis means, an are- 
recording means, a migration means, a migration means, a waste-fluid means, and each passage 
means serving as arrangement of a U character mold on the whole on the occasion of migration 
of a blood serum by making into fitness arrangement of a passage means to connect a liquid 
storage device and an analysis means does not flow out outside during operation of a 
centrifugal-separation process. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

iDl^WDK.ll It is drawing for explaining conventional hemanalysis equipment. 
lDl3^y^.\DK2l It is drawing for explaining processing at the tip of a hypodermic needle. 
[Pr^wing 3 J It is drawing for explaining the grinding approach at the conventional tip of a 
hypodermic needle. 

[Drawing 4] It is drawing for explaining the grinding at the tip of the conventional thin hollow 
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cylinder tubing. 

LQx.^.wmg .5^^^^^ It is drawing for explaining the grinding at the tip of thin hollow cylinder tubing using 
the conventional reinforcement member. 

[Drawing 6J it is drawing for explaining the processing equipment and the processing approach at 
a tip of thin hollow cylinder tubing by this invention. 

[ Drawing 7] It is drawing explaining the blood extraction equipment by this invention. 
[Drawing 8] It is drawing explaining the blood extraction approach by this invention. 
[ Drawin g 9] It is drawing explaining the blood extraction equipment and the blood extraction 
approach by this invention. 

[Drawing 10J As an example of the hemanalysis equipment equipment by this invention, it is 
drawing for explaining arrangement of a corpuscle are recording means, a blood serum are 
recording means, and a liquid storage device. 

[Drawin g 1 1] It is drawing explaining the condition immediately after centrifugal separation 
process termination of the corpuscle are recording means of the hemanalysis equipment by this 
invention, and a blood serum are recording means. 

[Drawin g 1 2] It is drawing for explaining the processing equipment at the tip of thin hollow 
cylinder tubing by this invention, and the example of the processing approach. 
[Qr^mnE 1^^^^^^ It is drawing for explaining the processing equipment at the tip of thin hollow 
cylinder tubing by this invention, and the example of the processing approach. 
[Description of Notations] 

1 Substrate 

2 Extraction Means 

3 Filtration Means 

4 Separation Means 

5 Analysis Means 

6 Migration Means 

7 Electrode Insertion Opening 

8 Electrode Insertion Opening 

9 A Passage Means to Connect Analysis Means and Migration Means 

10 Waste Fluid Means 

1 1 A Passage Means to Connect Migration Means and Waste Fluid Means 

1 2 Center of Rotation 

101 Processing Side 

102 Abrasive Material 

103 Hollow Cylinder Tubing 

104 Thin Hollow Cylinder Tubing 

105 Reinforcement Means 

106 A Part for Point 

107 Support Means 

108 Rotation Means 

201 Syringe 

202 Needle 

203 O RingA 

205 Push-Plate A 

206 O RingB 

207 Push-Plate B 

208 Cap Screw 

209 Plunger 

210 Exhaust Port 

211 Skin 

301 Corpuscle Are Recording Means 

302 Blood Serum Are Recording Means 

303 Septum 

304 Liquid Storage Device 
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305 A Passage Means to Connect Separation Means and Analysis Means 

306 A Passage Means to Connect Analysis Means and Liquid Storage Device 

307 A Passage Means to Connect Liquid Storage Device and Migration Means 

308 Corpuscle 

309 Blood Serum 



[Translation done.] 
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DRAWINGS 



[Drawiinyg,!] 




1 1 



[ Drawin g 2] 
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[Drawing 3] 
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[Drawing 4] 
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[Drawing 5] 
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[Drawing 5] 

1 07 
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[Drawing 1 0] 
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[Drawing 1 2j 

10 7 




[Drawin g 1 3] 

1 O 7 
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file://C:¥Documents and Settings¥jmori¥My Documents¥JPOEn¥JP-A-2003-839... 2006/04/21 



(19) 0:2fia#fF;t (jp) (12) i3t ^ 4^ 1^ $R (A) (.nmvf^tam^xkmmn 

i^M2003 -83958 
(P2003 -83958A) 
(43)^iB H ¥*£15^3 ^19B (2003. 3. 19) 



(51) Intel.' 




F I 


T-Ya-h*(##) 


G 0 1 N 33/48 




G 0 1 N 33/48 


S 2 G 0 4 5 








C 2 G 0 5 2 








H 4C 0 3 8 


A 6 1 B 5/15 




B 8 1 C 5/00 




B 8 1 C 5/00 




G 0 I N I/OO 


1 0 IG 






timm<Dm3 mm 


(^ 12 M) miK\zm< 




«pK2001 -319992( P2001 -319992) 


(71)aiJSA 599153220 








mm n 




(22)ffiMB 


ipJ^lS^ 9^110 (2001. 9. ID 


2 T e 14#Ml 6 # 






(71)ai«A 594169385 








mm mm 






















M^mMSO^Mm. 3 TS 2 *B612# 














^fwmsemmmm 2-5-51 










(54) mm<D^mi 









(57) [mm: mjEm) 

Jfil!S:9-tlT^B©i3-Ht#S(cjfiiSRS«^g^SWS C i fc 




1 z 

3 0 7 




3 O 4 



[nmm 1 ] mil 0 0 y mJi^T, mm4 o u m« 

m t ^KMSaxti i SigflnxM©g,-^,4a ^ si^snxM 

0° u-r^m^-c^^ct^mwLtr^mwmaiMGy 20 
snx»g„ 

[li^ftiBS ] 1 0 0 AtmJyr. I*IJ*4 0 amjy 

T©43^R««^MJPX^iUr, R*M**SO»R» 
#:©!^H. $)€>l^BRStt:$)^t^3:R1S#:©ffliM©RM 

H*^6^i:?.JlIXM?:WL. S 6fc:iJiigJnXH±fc-^7fT5 

mtji hx:^^^^mmTm(o^'tm^fyKi ©imhs^jk^sij 

sp-r -2. ^ w T ^. 3£ w -r -s jpxsgfc fc I ^ 

mt<Dnm.tino' «X3 0° JWTfci^c€.j;^tcLr^ 

te»ftnX!t?3©imB^ EiJigflnXM^c J; mmt S C i 40 

S!fi-r^^^jpx!^©ji]nx:^ffio 

3 ] m^m. 2 fcwats©Minx!Bj*5x -r > w 

C i^&!^i!iiTS^^IilJnX!g5©]!jDX:^& 
tfj^jf i ^igix .J > i^rtgptc ^ > f ^ W L- , 3 6 

^Ka^';>i^©ii-M^a^s^';>^*'^WL< ^ejcSK 
v; >i^iSit>"j > i^®PEg©MStt^{S'3/ci!i&©^— 



#^2003-83958 
2 

i^V >i^i3iS>'y >4?'©[l53©MS'l4^S-:3fcd6©>'— 

st^ssK^^ y >i^©{ig*ii^-r5fcjs6©iBs^K* 

iS>'y>^^'rt%|^E{cT5Citcj:t3. ^m.^^m^& 

[fj^it i EaiSi^ y > F^sn K 7' ^ > -1. ^ L , 5 6 CC 
^mi^ y > ^(D^m^m.'j y > ^^'^wl- . 3 6 i^c^m. 

%y y >5x i Stei^ > 4i'©ra©m^tt^«'3/-cd?)©ix- 

ji-^IS^Wb. 3 6tcSKv-;t.^|g:^^tg>'y >iftc 
li^-r •i>fc66©@^f^®* w L , 3 6 fc^i^igv' ij > yic 
^r^T^-s^v-y >i^©{iM^iiM-rsfcfe©i)aM^s^ 

ifiir«KlXSgccfci^r , iijiSv- y > ^©p^iPSP^Sjftiffl 
[ m-^m 7 ] it*ii 4 m^msDW^ii^W'^ 1 0 0 ^ m 

*©!^w^5t*T-r?.$tw^©<t. fgft^sa-r^/cejb© 
wrw^i. a^sm^K. ais^ii^ 

^KSlX^m. Sfe^il^m. iiiit5>Bt^S. 

< i fe— o©^®©tijf'p^tijmi-r^T^ft:i*©MSP^K 

i . SfgjfiiitWErScTt ^ SfSa'Krt L. r < fc to © 



3 

lacDfi^J; 0 ^>Si^Sgili ^cSfegJc^if fcjfiiM^WS 

So 

[if^rii 1] nmms (,cmm(Dskmmfimm!<c^i> lo 

[if S<iM 1 2 ] i»fl<]B 8 fciatg©jfiifg^5'Wastc*3 
r . iitityj^SS^ISfcga^ nfc^«^*^«55■tf^^g©?f 
iiBSi*5, mm^m^m. ^w^m^m.. ^mmwL^m.<o 

1 3 ] mMm 1 1 fa*!i©jfiLts^#TKMic*3Ci 

[0 0 0 1 ] 
[0 0 0 2] 

MR I ^ciofl^tc, jfiLiSi»!i5}W^g5&^ife-5» cnw, 

1^5 y >; Y }V(Di&:m^imih . 'A'L^^m^^m^^-c . 
iturff ^.nfcjfiii'f^. ^•i5:©f^.^Sfc55-it, -S-Mi^g 40 

©JfilittcB3R3ii'©IS*^An. Jfil!t[tJ©SSi©^7^ 

S)^:;©55-7^-^®I|X5>7lc^fft,\ f'-^f^nVtizi-^r-C 

[0 0 0 3] jto?KiKi^5-tfT«a»AJ3ij-r€. t . ^^^^^ 
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AS© e«j^*T^g©^^S«-r ^ X U - h :f3^'C$> 
«3 . -Y ^ -Y 5J#Tfi^©^?jrL« p - 

[0 0 04] FiJ^tf . A*l«JSI^-^MSMS-t2> 5r-Jfe 

ls:-rffi*:>n«.A§iifiL?s^5'WKgtcfci^t:«-o©i{t^ 

1 5 - 1 0 y h ;l.-c* K) . 
-C ^ /eft /JMtf ©^^ ^ -Y 7*© ^> ©-C-^ @ */c 0 *J 5 

Ai y h;i't:&-5„ 

[0 0 0 5] ^©ji^^? y<D!S!Lm.^fmsu. 3cm 

X 5 c mglS© 2 ^©iMiKtCilS 1 mm©?jKSS^flJiS 
L'?jS£^©tfigKjfii?g^W42 J;?>'e?iE«©A-:)fc^ 

yv©IIIMfft;1ft)nS„ S-Tj^?- h >; y i>(,C 5 0 u'J V {■ 

tft)ns„ ^©fe^i;j2^-Cjtit4j©si?W^^'Ji'=i- 
X, Oz . CO2 ©fii;i&3^:#©^7niliHfC7S$ti-So 

[0 0 0 6] ccommii^ y'm^^^mmvunjEm-p 

fc& cc u . e: ©Kg -c-^J-W -5 MS©« h+^i^c'a^ 
«#l^ii< , J; fJ f«©Jfc?g*>6-C*>jfllvt©55-*T553 
^tfe)^=:jfiLffi^#fSg©Pfm5&5a* tiriifc„ 5 6 c: © 
sm^mK »tS*WL^i:(,^-«S©Ar'fetf^i:^-5j;^ 
Itf'PA^ffi^-r L ^> fit* -c * ^ c i jS^M S fir I i /c „ 
[0 0 0 7] a^H^^tifc/J^SMM^jrJLititWSg 
000-120189) -CK. i;ES©lfilt«*sJ; 

:7"^fflorc^^„ a 1 tcse*©jfetg^3-t;?ggibr^© 
-^ij^TH-To ittaffir'$)D, 2 wsjfiLfflcf^ti-^wr 

■SSK^g-C* ^„ 3 ttJf[lM©i)i3l^K-C 4 5S?fiji«© 

iin^?.ft:*©«WAPr*)^„ Qimm^mbt^W} 

^15 6 ^ ff ^-r ^ ?rtSg^l3 -C- * -5 „ 10 (ijfil Mi^t/fSa 

tmm^m 1 0 ^SM-r ^ijfess^s-c*>6„ ±ai 
(Dmi&^ms. ^m^m. ^m^m. m^^m. 



C4) 

5 

mm^m i o . mm^m. 1 1 umm. i icv^ x-^s. y ^ 
jfii?«5^t;T^g*ft^@K^i^fcix <o #tf , i5iK-r a c i 

tc J; ^ •M'i.-^m LTtf ife ^ o 1 2 »[5|^«^CD|5I^tfJ.i:. 

[0 0 0 8 ] ^Xfc, egjflLffl©t|i^i+fcMur«. 

G (5'fflO. 2 5mm) *5^fc|ffllii+iS*Dn€>/&5, C 
cD;*;S©ltna*^?:f^|i^i L-. ^JWfcCJIgffl L^cl^^rS- 
[0 0 0 9] ;^v(c, fmf'PiiK-otir^'^^o cn*>6 20 

(CHEST'S C ij&^iSicJCJS:^ iS^D^i^So ^©fcfeJctt 

—Wi<DKifi a^-CSjfil fe^i6T jfilM©5>tiTJ5^ff ^cC X. -S Jfil 

ihf^tcj;SmttEJ!gm-C*S©t?EBl), »Sj»^i:£- 
©WM^WT-S^O^^tf^c^^cOo -f-dt?. — M©At? 

r- # -5. J; ^ SifiL^M^c h O'fc SjflL^ffi:^^ 30 

[0010] Sfc, fi^*©jfiLM^WSgfcJ:SjflLM©a 

tc. atg 1 ±fc^w 6 2 J; -o rf*m u /c 

jMft*> JfiL)K©^tlT^c5fe3^-?ru^?^5^^©ftiK?F^^^sp^ 

^^fr^b^:9•Hl^l5:4©ct^tc*A-r-5„ c©u^?r^^:^:t* 

[0 0 1 1 ] mmi^^-t hWi(r)M^<jymmx. 40 

?jSiES^S 9 > #Ki^© 6 -C S> S =i<> J: OfitlS^lg 1 

1 ©[fJtcsms ntcmmm^mm^^ i o 6jfii?K^3'«T 

^g5f(-g|lKPm-r -& C i K J: ^3 tfJ'j: ^ o cti(,cj:<o^^ 
4 © 43 tcsa 3 5 1*1 tc» A L- T 

[ 160^35^ u J: ^« i -r S iSia ] 

[0 0 12] S-T', ajfeffl©tp^«tKP8Lr«. j;i3a 
ti^'fSl 0 0 umiil.T(Di>o:>imi^>^SW-A^^^. H2 
(ccti^tf-5fe^^3-©«SJH=&.T^^o HK^Tct^fctfJ^ 50 
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tct-afci&fc|+i;cS!tLrffii5:©:?7[S], ftjsrwiij:^)^jt3 
tirt.^€.„ us ic-fla©cfi^sf©jpi^i^«^e^(c.^ 
■To 1 0 1 Bjnxs-e^b . 102 ic^-rmmMtm.^ 

^nxi^i,, c;*T.tc4i^i+i^c-5Mfl[Il1^!i©*SRWe 
1 0 3^®i4$#. JDXffi 1 0 1 ^9zm'C7fiLfcyj[ii]iC 
SBIl^-a-SCitcJ;^. cfi^RKei 0 3©5feS*^S 

[0013] C©fllII:^ffiKWl*^2 5 0 mSK©4i 
^S+^j3nX-r^«^{c«P4jB!^=cl^>5i^. i'fS 1 0 0 um&. 
T©J:»3fflt,^4i^R©«%WgiJLJ:^i-r-Si. H4{c 
^■rj;5fc. lil^43SR1B©l 0 4B^*5®< i^c^/c 

mmm 5 fc^-Tct 6 ccfflt^tfj^pifffie 1 0 4 

■2,/c46©MlictiSRM« 1 0 4©i'fJl;S:Bti'li?Sg|5W 1 

1 0 4©^sgi3^ 1 0 6 \t.)^m-*m<^>fcmc^m.-ffi 

®<< JDnXffil 0 l*>6»f^<J;^tc^$L< JDXBl 

0 1 tcrQorwBiJ3n-rfc^o-cus fi^or. c© 
gp^^risf ijfc wilj-r c i -r. sifliMcti^tttctk:^ 

[0014] ^^JClSjfiL^ffifCMUT2^#|BJ:(,S)S9tLJ; ^ 
— «a©AtcioTHIir'abS©W, Se*©aW^icwS 

S©{iiMi^J?)^@^B# 6 A©m« i ^©J^:*fc J; -:, r 
[0 0 15] ^^K, a.i:v»iiiCj;.5jfiLS^il77ffifC':)Ci 
©jfiL?Si3-W^M*ffl C ^ /cji^C^^ii?* fc J; 5 jflLM©^it* 

5 i^tc, se*Kgr'«^ii^|g4 jzS^-s u^jfj 

T^J-SI L /c £©S@l*^55}Sif^S4 rtg|3©i^Sg^ 

ft: t o r L s t ^ , jfiL?»©#tttc 1^ L- r uwmm)i<Dmm 
w^ia 5 --©jfii»«AH#ia©a5i^i-r'^ * o 

[0016] »^GvB>ai©I^JC^5-W^S5, ^«J^ 

wl 6 . yjiEiEs^m 9 . 1 1 K s« 3 nfcmmmtm^m^ 

1 0 J:Djfll«^WS^©34»ciJiEmt-^fcJ6fc, ^©f^ 

> -y'ti^m^^^^n^WLQ ©«tt#fe^faT:^)^iD s 
jfiir«©^wsg^SH#rars*i* J; < mm-^M^fcmc^ 
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[0017] mi^>p^nmm(D^isii<Dmnimmc'Di,^x 

0 4 cDSB^Wlg-r -5 i . *©5t^B|3^ 1 0 6 icJUPXB 

1 0 iJO^^.Ju^^n-s^'jBiffli^^j^R^Wi 0 4(d41'i:^ lo 

mi^^^^nmm i o 4©5fe®gp^ i o 6^Mwci±±tf 
[0018] msisLri>m(D-mm(DiiLm.ik^rj:hmcm 

[0019] -Aic, mmi'fcskm.^^i^siiLm^^m-r^fc 

^lll®lMllgttJ.(:x 1 2 t,cy(toxmf^mutf3:^i>c\j^<D 

[0 0 2 0] tfc. M'L^^my D 42 X ^mmt s ccp^ u 4o 
u < ^s^^T^K 5 F^ggpfcsai 3 nr mmmi)m'C^ 

^>gt 7- P -fe X ©nit [fi K 5}'it#© 4 i^gp-x?^L Aj&^M I. ^ J: 

5 -r €. c i /SSiki-g^- $, 0 . c n B^^fis^s i ^w^ia 

[0021] m^i^^'T^mmic^^m^micmmstifcikm^ 
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^m^m 9 . ^«J^ia 6 ©& ^ ©F«3gP*5jfo»(D#«j(C 

«T^iii 5 i ^sif^pjj 6 ©rai - mm 5 k^^kt 

[0 0 2 2] sfc, skmoDmmicmbxmm^me 

mm^e . ssb^se 1 0 ^SM-r^isiEiis^ 

SI i©s^©i^gis{css$tiTi^5^?K*3®'i:^^5'iit 

^2X©||^^fe4ltc^1•S|5^£:?^Eti^■r -5 c i355fist,s J; 5 tc-r 
^ c i ^Os^-ST-*, . 1 0 ©idM^®iEic-r ^ 

[0 0 2 3 ] tfc. a^C^^9>ii7'n42X{cfcor^fi^s 

^m^m 6 tmm^m 1 0 *®^-r 1 1 ©g- 

i^mRmm^miEi^c -r s c <t 3 n „ 

[0 0 24] S-r\ *f6BgfCj;.5ifflCi4]SRffie©Ml 
W^itmS. 4. 5-Cfflt,^fc©il5lil(C. 1 0 IttJtlDX 

ffir- $) 15 . 10 2 umTMicm.^ 3 nfcfF)gS'J-r ^ „ 

n»^mm^ i±i>fctt><Dm^mmi os^m-r^. 1 0 
4uw}aT.mxS)^mi^'p^Pim'sx$>'o. 1 0 swjn 

t^cfJ^RfR^ 1 0 4 ^ffl?S-r«>/ci6©M?S^I3t?*-S,„ 
1 0 7 B^ft^lSr*, OMC^tfJ^pj^^ 1 0 4 iS^gP 

W 1 0 5 ^SJ^L. *>-offll>ttJ^RiffiS 1 0 4 iJnXH 

1 0 1 i©SgBt^j:6C«ciBC^43^RK® 1 0 ACD^^CM 
tiMTM 1 0 1 i©:^S^c6U«'K|fflliCfJ^R©§ 1 0 4 

©c^^'l:^^lllS^^^^©(Hl^E^JK4fIJffl|■r^mg^WT'5.„ m 

t^ctJ^RWei 0 4©ctJ>C^$iiJnXHl 0 1 i©ftje« 

10° Jii±3 0° ^(Ti-rSo Iffll^cfJ^RKei 0 4tc 

6 43tc^-r<i;^>i;c, ffl(,^4i^R^Sl 0 4©cp'i:^flllifl[l 

xHi 0 1 L<Dnm.(Dnnmii^ii>m.nmiicmi)^^yj\ii]x 

3-tJr^Ci{CctJ9ll(,^43^RM«l 0 4©^H^W^iJ 

1 0 6 ^mf&r^, 

[0 0 2 5] •At,c:$:mmi'Cj:?>jiiLmUmmS?:m7=S:m 

i^riaBg-rSc 2 0 i{t%y'jyiyx^<D%imut^m^ 

^flJU, Ulk^n^J: ^ fc&©i+2 0 2 *m^StiXi.> 

■So ^Lrc©j^';>i^2 0 1 tte>"; >5*'2 o stco >; 

> A 2 0 4. O y > i^'B 2 0 6 iff AKA 2 0 5 . ff 

fcj:0— tt«^i^cort,i5„ c©J;^'fco y>i^'ijf 
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i}?;iS(2 0 4. 205, 206, 207) it"; > 

i^CDHcoaaftt^f:^^ ^c*3 6 . y > i> 2 0 1 ^tb/^^T 
C So 2 0 9 Bv' U >i> 2 0 KDV =yy%> 

$>i>, 2 1 0 »gfMP-U^) 0 . CCj;i3>'';>ii20 3 

[0 0 2 6] iXtc. *^B^tcj; •SjfiitSS15J:^ri^ia8 ^ 

( >f ) (c^-r J; 5 icSifiL^ff i^c 5 SBfiofi^* 2 1 1 *s 
±K@<g*. Sf»P2 1 0*>e.SP«=£ff^cl.^>";>^ 

2 0 3i*i^F*jii-r-So c©i§. 08 (o) (c^K-rj; 10 

^t,CS.m2 1 1;&S>";>^?'2 0 3|^K^|#jiStlTfl§i 
(C^«3±7&s-S„ ^©ite«, ^»6KgL.-C*5lifctf 2 0 2 

cD5fe!^:^)^ 2 0 1 ^&mi'C\^-ii)^r>-r:mti^^U< t 
i■r•^.:^tcJ;-^r-H^J»;os€©l*l$l3-^.^M^)^c (jitf 

fc) f^tc^5t^j&3SJti^gP'^i«A-r^©iC)*tL. 

mti± i o T *i i3 a;jti'i-gp^ i ^ ^ fci* 4c c ti 

3i»5#t2 0 2©B^JtrtgP'\©«A*@MfcL.-Cl^SCi^> 

fijLfcf^Ki^u >i^2 0 1 ^mt^i^-cmMcDM^ *t?tt 

^Sj*l*l'^<i:ttASl±fcf^tC. i^';>>>2 0 1 30 
>i>-t'2 0 9*?l^±tf?.CiKJ:55. ^";>$>2 0 1 

m.'c^i><Dx:\ sjt«ffi^ «ti-rnK gtir^M (cfig 
mskussi^^if 5 c i tiiojm i ^, o 

[0 0 2 7] HQtctitf^^^HKSftLTiifttc^fiJ 

'J>5f'2 0 SrtSP'xi^^-SS, C©J^^, lI2i5JS 
ife«3it«fi^)t*ffiK^LriJftr*)S©-t:\ C© j; -5 K 

0 1 %>";>di'2 0 3F^gP'^<i:}?Uji;?*^ff-2 0 2%»^ 50 
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fi.&m2 1 iW^B-^i^iJ-rSo ^©f^fC-?°7>iJi' 2 
0 9;&?K^ri^';>y2 0 m^j«l±iL'S«rtg|5©JfiL 

ore cDm-^itSim&r<D^m^!k^imi-r^(Dt,cmc 
[0 0 2 8] 'A^c^mm^c^^mmmmm<D^m^m. 

€.0 ccrB, ^il^l34©u^ff^^:^c:^)3iflLD?Sa^m3 
0 1 iJfil?»S«#S3 0 2*:>6«^3nTti5„ 30 3 

ttjfiLitSfs^®3 0 1 tskmmm^&3 o 2^mx^m 

m-c^^. Pglft3:'£>T'L/*>^W^:< r*>J:i^„ 3 04» 

wmm^^^^-r. :^mmm-cn. smmm^^^s o i . 
Ammm^ms o 2 is?K^ia3 0 4 ^i^i-ais 1 ±(c 

m» tc i> (D^9fk-r^i . mM $>fc-ox tti£^>-r u ^ c ti 6 © 

ffi:^©f^lS*|5lH#{c^(,:f^c<-rfc^i^„ S/c. iflLftsa 
^123 0 1 , ]fll«Bi«^S3 0 2 . B»«^©3 0 4», 

mmx-mfs. s ti/cs§ji&©0«K i® ^ ©r- » < . a 

xmi&L-C'bJ^i.^ 3 0 5«:^Ht^l54i5>W^m5^ 

jgig^^ijfeSS^^r^So c©ai£iEgf^ia3 0 5»^W^ 
S5 J: ^>a'D^il©lil|gtP'il^fcifilifi![M(clEg3n-C 
l^^o 3 0 6Wi3>tlT^®5iSit^S3 0 4?:gf!^r€, 

iTLSS^I^r'* „ C ©?^3§^IS 3 0 6 »5>W#K 5 6 
O'tcSffi^SS 0 4 4; 0 fe±ai©[pIfE43'C^fciaCi{iMCc 

iBB^nri^^o 3 0 7itmm^m3 o 4 i^^w^se 

^mmr h m^^f^x c ©®s^is so? umm 

^msOAtjiib y^tc^Kr^g 6 i JiiiB©|l||scti.i:>(c 
iai=.fiMfciSM2nrt,i5„ Sfc. jfiiE}cSli^lS3 0 1 

tskmmm^ms o 2©«jjs^ia 1 1 tcs£>^Lr^j^L> 

^ttcjS.(:^^Jit::?•a-fe;^ft©Jfilvf3 0 8 , jfii^S 0 9©S 

[0 0 2 9] ^m~o:>mtm (m^^^^Fimmo:>m 
I) ] 01 2icj;:r>m-<Dmmm^m.m-r^. :^mmm 

m±{*©JraM©¥H*flCXM 1 0 1 i Rft 
ftWr-'I'SM-CitSS mm©^>©4ffl(-^fco RS(*:©4S 
HWWiJJ!)nX©f^, 1 5 0 0#©-t^> F--i-^>-Cf±±lf 

fco iFjgsn 0 2{cwwigsij^jjgwK. mmmfL 5^ 

Kig-tf^t?-tf/c^isiffj©fe©^ffli>fco cn^fluiHi 

01tC*^0. 2mm©JP3iC^flJL'/i:„ WSSUl 0 2<i: 
Urt*. WJg^J^^ffi (X^U-) tCig-tfft:fc©;£ffll^ 
XiiJ;:lK Ml^fp^PiM^ 1 0 4tCtt?fS7 0 Mm, ^ 
J?2 0 um©XT->UX§*ffll,i/c„ 0 5tC 

ttyi-S2 5 0Mm, P^J17 5 iLim©X7-> 
fco mt^tpSn^-ff 1 0 4 ©5fe^%ff 10 5©^ 
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DHSL-fco mi'^^PiWi'&l 0 4<hJpXSl 0 1 t<D 

mm. sfc, ffli^cfj^Rf^ei 0 4 ijaxH i o i i® 

ibmc^mii:^r"-i>icj:Kint£-ofc. mfs^® 1 0 8 
{C5*^-^?^M(,^fco Jniffil 0 1CD|1IIejIS«5 0 0 
rpmiL/c^ SJ-T. ffll^*^RK« 1 0 4 iSDXM 1 

W 1 0 4 ^JUXM 1 0 1 (D|eI^4i^C^3&^6 2 . 5 mmOffi 10 
micmmbXQO #WMiJ U 1fR0^:^©SH^f#fco i?; 
(C. !HHl^*^RMe 1 0 4 iJPXHl 0 1 i(DftJffi*^2 
3° JC!5:SJ;^{CLT, setc, ffli-=«ttiSRMe 1 0 4 
^4J.C^ftJl| f3 1 5 ° [MlliLfcm^t?. IfflC^cfj^RMS 

1 0 4^fliixa 1 0 1 icff LWw. 1 2#wsjofc<. 
tc*ii,=.ctJ^R^^ 1 0 4 iflnxH 1 0 1 t<Dnmt2 3 

° fCfS-ofcSS, lfflC='Cti^Ri9'S 1 0 4;S:cfi'CN$|llJl'3 K 
5fctiiil3:jM[Si#K3 0° Hlfi L :^d:^^«Jr\ ffli^^cfj^R 
W« 1 0 4 ^^JPXM 1 0 1 tcff L^Nttt , 1 2 ^WglJU 
fco -g-^iteift. itS7 0 iLtm©ffll=itti^RIS'S(CfctiT 20 

ia2Cc^-rJ;^^cii^iJ^c5fe^^fffc„ 
[0 0 3 0] cm— ©HifSFiJ (ffli^*^Rffl«©ja 
X) D gii 3t,cj:'omr.(Dmmm^mm-r^. ^mmm 

r-t*. RS^©ffliJB©R^B^JIJPXB 1 0 1 iUfco R 

ttf*ttT;b 5 «-Cit:f$ 8 m m© ©^ffll^fc^ R^if*© 
ffliJffiWWSJflDX©f^, 1 5 0 0*©1f> F-^-/-frf±± 

DiLfco ^/c. WglJ©^JIifem-©l|]|feM<i:|BIDiL' 
»ic^^^R1^Sl 0 4©5feiS4OTglJL.fciC-?>. 0 

2 Jc^nT J; ^1 ^cM*iJ^c5feS4f#fc. 30 
[0 0 3 1 ] CllH©*ifiM (jfili^SBO ] H7 fc^-r 

J; ^ ^d:jfilffi»IXS^^f>JB5urtffliJ©»MJfiL«±©^Jt«M 
icmmL, ffMJfil©Sm*ii^»ft:„ it2 0 2fC«54Sl 
OOym, |*|S4 0 Mm©^>©4ffiLs. ^i6-€-©5fciS^ 
fi^Jt i a >; > 3^' 2 0 3 ©^ <!: m D fegfC^g L 

/c„ g:jt±tcjfcrM*i5(S^^^MfS, >3i''2 0 3 ^ 
0. 5Mi±tmmcvxs.m2 I itimi^tmmmi2 
0 2 js^^^jtrtsp-- 1 « A L /c„ ^ (Dmxm s itm^ 5 m 

ffLri+2 0 2^5 6fc2mmrtei3--i«A3-lf. S6M 40 
rt'^i^ALfco -eUTv"; >i>2 0 1 ©:7*^>i>-V' 2 
0 9^g[#*\j5 0 0 0 Pa<DKt}X5^m(Dm^\btci 

[0 0 3 2] CII0©lli6M {MMUm D H9 JcS'i© 
jfiiitJSmtc-^tir©^*^^^^^-^ llI4J©#-^©iJiB^tt 
07. 8©^>©i|BlDt:*>S„ H 9 tC/j^-T J; "5 ^cjfil^gS 

i5;Kg*l«MrtfiiJ©S:jt*ffi±(c^gL-. ^&fflS]fiL©s 

VSL^mMc. #t»i'f-a 1 0 0 At m. [*ga4 0 um<D^<D 50 



#^2003-83958 
12 

^ffli^fc. ^m2 1 1 _hccm^g*^f*. e^';>^*' 

2 0 31^^0. bms.Lmm^hx&m2 i i^jis-a 

-So ^©f*Ki^';>y 2 0 1^SJ»2 1 iSfflTJf^^i 
W ri+ 2 0 2 -g:^Jt[*|g|5'^ <h 1^3 3 m m«A 3 # /c„ ^ 

Lri-"j>5;*2 0 io:>-y=yyv>^20 Q^n\^mi o o 

OP aoymtix I om^<Dm\hfctc^. m2'7^i' 

ny -i- hJV©jfiifS;5s>/y >y2 o \^^tm*^tixi.^fc 
^Liimm^infc^ — a©®SJc*siirM©^$iJB#^tc 

i>nm\t.m c^ct mjiti^ fco mcc(Dt ^ 

Df^«r^ffleifli©S9(^i^^?^/c i c 5 . i+^f |JB$©^? 
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